Introduction
By use of Fourier transform microwave (FTMW) spectroscopy [1, 2] it is possible to investigate the quadrupole coupling of the 33 S nuclei in isotopomeres of many molecules in natural abundance. This avoids difficult and expensive preparation work and extends the rare investigations on the 33 S hyperfine structure (hfs). A documentation about 33 S hfs is available from the MOGADOC data bank [3] , Further we presently investigate a series of van der Waals complexes of argon with substituted aromates and heteroaromates. One of these heteroaromates is thiazole, C 3 H 3 NS. We found it useful as a basis of this work to reinvestigate the rotational spectrum of the monomer, since the recent improvements of FTMW spectroscopy allow extended studies with higher sensitivity, resolution, and precision.
For thiazole the aim was the determination of the 33 S quadrupole coupling which can be used as a probe of the charge distribution around the 33 S nucleus. In course of this work, the 14 N quadrupole coupling, first investigated by the Copenhagen microwave laboratory [4, 5] , could be analyzed more precisely. There exists a very elaborate study of the microwave spectra of thiazole and all monosubstituted isotopomers by Stark spectroscopy resulting in an r s structure [4, 5] . 
Experimental
Thiazole was purchased from Aldrich Chemie, Steinhagen, and was used without further purification. The measurements were made with our molecular beam (MB) FTMW spectrometers [6] [7] [8] . A gas mixture of 1 % thiazole in argon and a stagnation pressure of 50 kPa was used throughout. The measurements of the 32 S, 34 S, and 33 S isotopomeres are given in the Tables 1 and 2 . The Doppler splitting was eliminated by taking the mean value of the doublet components. Figure 1 gives an example for thiazole-33 S recorded with the spectrometer [8] , which has a resonator with a quality factor Q = 1000 allowing to record the presented spectrum with one resonator adjustment. The line widths were 4 kHz and 10 kHz with the spectrometers [6, 7] and [8] , respectively.
Spectral Analysis
The assignment of the 33 S isotopomer transitions was guided by taking the mean value of the frequencies of the corresponding 32 S and 34 S transitions already assigned by [5] . The rotational spectra of the thiazole-32 S and -34 S are only modified by the quadrupole coupling of the 14 N nucleus. The analysis uses the program HFS [9, 10] diagonalizing the Hamiltonian containing rotation, nuclear quadrupole interaction and centrifugal distortion effects accord-0932-0784 / 93 / 1200-1219 $ 01.30/0. -Please order a reprint rather than making your own copy. ing to van Eijck [11] . The spectrum of the 33 S isotopomer is modified by the two coupling nuclei 14 N and 33 S. The analysis is very complicated, as it is demonstrated in Figure 1 . In this case we used the program Q4 [12, 13] based on the coupling scheme I x +1 2 = I, I + J = F(I 1 ,I 2 nuclear spins, J angular momentum), for the analysis of the hfs splitting.
The coupling is treated as first order perturbation. The calculated hyperfine free center frequencies v 0 provided the basis for a centrifugal distortion analysis in the formulation of van Eijck by the program ZFAP4 [14] . Since the number of measured transitions is limited, the distortion constants were fixed to the mean values of those resulting from the 32 S and 34 S spectra. The resulting rotational, centrifugal distortion and quadrupole coupling constants are given in Table 3 . We could not determine off diagonal elements of the coupling tensors. Therefore the principal axes of the coupling tensors are unknown and the comparison with other 33 S molecules is difficult. The results should be compared with quantum chemical calculations. Assuming that one principal axis of the quadrupole coupling tensor coincides with the bisector x of the angle CSC, the principal coupling constants can be calculated [15] . The angle between the a-axis and the bisector results from the r s structure [5] to be a = 2.0°, as it is shown in Figure 2 [16] . It shoud be noticed that the bond angles CSC with 89.33° for thiazole [5] and 91.3° for thiophene [17] are different too. The 14 N coupling constants results with higher precision. It should be mentioned that the coupling constants of the 33 S isotopomer agree within the error limit with the mean values of the constants of the 32 S and 34 S isotopomer.
The results for the argon-thiazole complex will be given in a forthcoming publication.
